Studies on the Biology of some Freshwater Fishes by Fatima, Masroor
STUDIES ON THE BIOLOGY OF SOME 
FRESHWATER FISHES 
DISSERTATION 
SUBMITTED IN PARTIAL FULFILMENT OF THE 
REQUIREMENTS FOR THE AWARD OF THE DEGREE OF 
Mnmt of ^bilo^opbl' 
IN 
ZOOLOGY 
BY 
MASROOR FATIMA 
DEPARTMgffT OF ZOOLOGY 
FACULTY OF LIFE-SCIENCES 
ALIGARH MUSUM UNIVERSITY 
ALIGARH 
1987 
r^ N^  ^;r'- IB^> 
hsi/ll ^Jj 
W . • ' J '•. r ' 
5 c JUL \m 
aim 
DSlUl 
Department of Zoology 
Aligarh Muslim Univers i ty 
Aligarh 
fh is i s t o c e r t i f y t h a t the d i s s e r t a t i o n for M. P h i l , 
degree in Zoology of the Allgarh Muslim Univers i ty , Ali^arh 
has been completed by Miss Masroor Patima, under my super-
v i s i o n . I t i s o r i g i n a l in na ture and I have permit ted the 
candidate to subj^it i t f o r t h e award of M. Ph i l degree in 
p a r t i a l ful f i lment of the W. P h i l , recjuirements in Zoology. 
(A3IP ALI KII.W) 
Supervisor 
ACO0WLBDGBMENT3 
I t i s my p l e a s u r e to e x p r e s s my deep s e n s e of g r a t i t u d e 
and i n d e b t e d n e s s t o Dr. Asif A. Khan, Reader, Department of 
Zoology, f o r h i s a d v i c e and s u g g e s t i o n s rendered t o me from 
time t o t i m e . 
I am a l s o g r a t e f u l to P rof . A.H. S i d d i q i , Chairman, 
Department of Zoology, A.M.U. A l i g a r h , f o r p rov id ing n e c e s s a r y 
l a b o r a t o r y f a c i l i t i e s and talcing p a i n s i n c r i t i c a l l y going 
throTigh t h e m a n u s c r i p t . 
I a p p r e c i a t e t h e manifold h e l p g i v e n t o me by t h e members 
of my l a b o r a t o r y , e s p e c i a l l y Mrs. Anupam J y o t i , Mr. N. Haque 
and Mr. 3 . 1 . Barbhuyan. 
I wish to e x p r e s s my g r a t i t u d e to Dr. Salman K h a l i l , 
Department of S t a t i s t i c s who extended a l l p o s s i b l e h e l p i n 
ana lys ing t h e d a t a s t a t i s t i c a l l y . 
Acknowledgements a r e a l s o due t o Mr. M.U.A. A t i q u i , 
Mr. Sudhi r Singh and my o t h e r r e s e a r c h c o l l e a g u e s f o r t h e i r 
encouragement and h e l p i n v a r i o u s ways. 
L a s t l y , I am a l s o t h a n k f u l t o U n i v e r s i t y Gran t s Commission 
f o r p rov id ing f i n a n c i a l a s s i s t a n c e . 
(MASROOR FATIMA) 
O O N T B N T S 
PAGE NO, 
CHAPTER - I 
CHAPTiiR - I I 
INTRODUCTION 
DISCRIPTION OP TIIE FISH 
MORPHOMETRIC STUDIES 
I n t r o d u c t i o n 
M a t e r i a l s and Methods 
R e s u l t s and D i scus s ion 
FOOD AND FEEDING HABITS 
I n t r o d u c t i o n 
M a t e r i a l s and Methods 
R e s u l t s and D i scus s ion 
SUMMARY 
REFERENCES 
• • • • 
• • • • 
• • • • 
• • • • 
• • • « 
• • • • 
• • • • 
• • • • 
• • • • 
• • -• • 
1 
10 
12 
15 
17 
24 
27 
29 
54 
57 
INTRO IXJCTI ON 
There i s a growing recogni t ion in recent years a l l over 
the world fo r a b e t t e r understanding of aqua t i c environments 
and t h e i r p roduc t iv i ty . Inland f i s h e r i e s resources of Ind ia 
have t r a d i t i o n a l l y played a s ign i f i can t ro le i n human n u t r i t i o n 
and have sOLways heen looked upon as an important source of 
l i ve l ihood fo r mi l l i ons of fishermen who l i v e close to r i v e r s , 
l a k e s , e s t u a r i e s and lagoons e t c . I t s importance has s ince 
taken a new dimension in the context of r e l e n t l e s s populat ion 
growth d^xring the recent decade accompanied by sharp increase 
in demand of animal p ro t e in . Inev i t ab ly t h i s has led t o 
increased e x p l o i t a t i o n of t he resources i n many inland waters 
of the country. 
P ishes , l i k e many other f o m s of l i f e , are of immense 
value to mankind. They have long been a s t a p l e item in the 
d i e t of many peoples . Today they form an importemt element 
in the economy of many n a t i o n s . As t he world populat ion i s 
gal loping with the growing demaiid of p ro te in r i ch food, cons i -
derable a t t e n t i o n i s being paid towards the management of 
f i she s fo r increas ing food production in every country. Many 
government i n s t i t u t i o n s a re busy in carrying out s tud ies on 
') 
f i s h biology and the ir propagation techniques. Nelson (1984) 
describes the importance of f i shes to people. He explained 
that *Fiahes g ive an incalculable recreational and psychological 
value to the natura l i s t , sports enthusiast, and home aquarist". 
They are a lso the subject of international and domestic agree-
ments and disagreements. They are used as general indicators 
of pol lut ion, partly to the direct benefit of mankind and 
partly to protect idiat people consider a valuable and necessary 
part of the ir heritage and l i f e . 
The l a s t two and a half decades have witnessed great 
productivity made in the f i e l d of f ishery biology. Today 
b i o l o g i s t s , e spec ia l ly the eco log i s t s are busy to unveil the 
mysteries of nature by gett ing deeper into the ecology of f i s h e s . 
The increase of f i sh production ent ire ly depends on the proper 
management of the f ishery resources, and one of the most impor-
tant aspects of f ishery managoonent i s the knowledge of natural 
history of the f i shes idiich i s knoui as bionomics. I t i s a 
part of ecology dealing with the biology of f i s h e s . A detailed 
study on the biology of food f i shes i s an essent ia l pre-requisite 
in the management and explo i tat ion of the f i shery resources. As 
Panikkar (1952) has rightly pointed out, "It i s f u t i l e to attempt 
f ishery management without adequate knowledge ot biology of the 
f i shes concerned". So, i t w i l l be the f i t n e s s of things that 
the attention of the f ishery s c i e n t i s t s should focussed on the 
invest igat ions relating to various aspects of l i f e history l ike 
.{ 
r a t e of growth, food and feeding h a b i t s , migrat ion, age, s ize 
a t f i r s t matur i ty , spawning girounds, time and dura t ion of 
spawning, e t c . A review of the l i t e r a t u r e reveals t h a t most 
of the workers have confined t h e i r s t ud i e s , on these l i n e , on 
the marine food f i shes , as these f i s h e s cont r ibu te a major 
por t ion of the t o t a l f i s h production of the country. The marine 
f i sh in our country are landed throxighout day and n ight , and 
the landing cen t r e s spread a l l along the c o a s t l i n e . The 
experimental f i sh ing opera t ions conducted by the Indian t rawlers 
have a l ready shown tha t coas ta l waters of t h i s co\intry support 
f i s h e r i e s of a considerable magnitude. Notable s t u d i e s made on 
the biology of marine food f i shes are those of Chidambaram, 1950; 
Vljayaraghavan, 1955; Ganapatl and Sr in ivasarao , 1957; Dhulkhed, 
1962; Bannet, 1964; Kagwade, 1964; Radhakrlshnan, 1964b; Balan, 
1971; (on s a r d i n e s ) ; Murty, 1983 (on Sihar b e l l y ) ; Devanesan 
and John, 1940; Bhimachar and George, 1952; Noble, 1962, George 
and Banerjee, 1964; Luther, 1973; Dolphode, 1974 (on mackerels) ; 
Prabhu, 1955; Naraslmhan, 1974 and 1983 (on ribbon f i s h e s ) ; 
Mohammed, 1955; Nayak, I960; Krishnamoorthi, 1971 and Murty, 
1984 (on thread f i n f i s h e s ) ; Bapat e t a l . , 1951; P i l l a y , 1953 
(on Bombay Duck); Seshappa and Bhimachar, 1955; Groat, 1971; 
Seshappa, 1974; Datta and Das, 1983 (on Malabar s o l e ) ; 
Kuthallngaun, 1967 (on s i l v e r pomifret); Marlchamy, 1972 (on short 
jaw anchovy); Desal, 1972 (on long finned her r ing) and Talwar, 
1961 (on ha l fbeaks) . 
Appreciable amoimt of work has also been done on the biology 
of some economically important e s t u a r i n e f i s h e s . The work on 
es tuar ine f i s h e s includes important con t r ibu t ions made by Jacot 
(1920), P i l l a y (1954), Saro j in i (1957 and 1958), Luther (1963) 
and Thakur (1968) on mul le ts . Hora and Hair (1940a), Chacko 
et §a. (1948), Chacko and Ganapathi (1949), Jones and rienon(l951), 
P i l l ay (1958), P i l l a y and Rao (1962), and Ramakrishnaiah (1972) 
e luc idated the l i f e h i s t o r y of Hi l sa while llookerjee et_ a l . (1946) 
made a d e t a i l study on the food of es tuar ine f i shes of Bengal. 
An information on the biology of freshwater f i s h e s , i s s t i l l 
meagre. Carlandar (1950) and Lagler (1956) gave a general ised 
account on the biology of freshwater f i s h e s . In Ind ia , Chacko 
and Kuriyan (1950), Ghackraborty and Singh (1965), Natarajan and 
Jhingaran (1963), Ghackraborty and Murty (1972), Ramamohan Rao 
and Hanumantha Rao (1972), Parameswaran et. aj^. (1974), Haniimantha 
Rao (1974), Narayan (1982), Prakash and Gupta (1986) have s tudied 
in d e t a i l the biology of ca rps , Qayyum and Qasim (1964c), Saigal 
(1964), Bhatt (1968, 1970a, and 1971) and Parameswaran et. ^ . 
(1971) have s tudied the l i f e h i s to ry of some cat f i shes . Detailed 
study on the biology of muirrels was reported by Alikunhi (1953) 
Maricharay (1974) and Kilambi (1986). 
Keeping in view the pauci ty of information on the biology 
of important freshwater food f i shes , at tempts have been made 
at All^arh to study the biology of f i s h e s of t h i s region. Some 
r. 
notable researches have already been done on the biology of 
murrels , carps and cat f i sh e s (Qayyum and Qasim, 1964a, 1964b, 
1964c; Kamal, 1964, 1967; Khan, 1972 and Cha t t e r j i , 1976). 
They have s tudied i n d e t a i l the va r ious aspec t s of l i f e h i s t o r y 
of Qphicephalus punctatus . Barbus gtif^ma. Cal l ichrus bimaculat\a3 
Labeo r o h i t a . Ciriaiina mri/^ala. Oat l a c a t l a . Labeo bat a and 
Labeo gonius from d i f fe ren t impoundments and r i v e r s of Al igai^ 
region. Khan and Siddiqui (1973), Mustafa (1976), J a f r i and 
Mustafa (1977) reported food and food s e l e c t i v e behaviour of 
Labeo r o h i t a ; Bsomus danr icus and Oatla c a t l a . Khan and 
Siddiqui (1973) e lucidated t h e food s e l e c t i o n of Labeo r o h i t a 
(Ham.) along with i t s feeding behaviour i n r e l a t i o n to other 
major carps . Pood and feeding h a b i t s of Labeo ba ta . Labeo gonius 
have been s tudied by Cha t t e r j i (1974), and of I r i chogas t e r 
f a s c i a t u s by Mustafa and JafrL (1978). Reproductive biology 
of some f i ^ e s havebeen reported by Qasim and Qayyum (1961 and 
1963), Siddiqui e t g l . (1976a and 1976b). Mustafa (1978) 
described the length-weight r e l a t i o n s h i p and condi t ion fac tor 
of Bsomus danr icus from d i f fe ren t environments. Cha t t e r j i gt. Q^, 
(1977a and 1979) described the morphometric charac te r and age 
growth of Labeo ba t a . Tariq (1977), in Labeo calbasu and Q,. reba. 
has observed sexual dimorphism in c e r t a i n morphometric cha rac t e r s . 
Workers have a lso studied var ious aspec t s of biology of 
Indian mti l lets . Important con t r ibu t ions made are those of 
Hora (1939), Bhimadiar (1945), Jacob and Kriahnamurthy (1948), 
(; 
Sarojini (1951, 1953, 1957 and 1958), Pakrasi and Alikunhi 
(1952), P i l lay (1955, 1954), Banganathan and Natrajan (1969) 
and Rangaswamy (1973). Review of the l i t e r a t u r e shows that 
a l l of these studies are preliminary in nature said no compre-
hensiye work has so far heen done on mullets. I t i s , therefore, 
thought to make a detailed and extensive study on the biology of 
one of the species of Indian grey mullets, Mugil ooraula 
(Hamilton). I t i s classified under the family Mugilidae of 
the order Hugiliformes. I t i s one of the great economically 
important food fishes of Indian fresiiwaters. Mtugil cor aula 
occurs in abundance far above the t i da l influences in fresh-
water s i tuat ion in the major Indieui river systems l ike Ganga, 
Jamuna and Hahanadl e t c . For study, the specimen were collected 
from Jamuna r iver with the help of cast net . 
In order to have rat ional basis for the management and 
exploitation of the fishery resources, we must have a good 
knowledge of species composition of an ecosystem supporting 
the fishery. When a species i s commercially exploited, i t 
becomes important to know vdiether the catch come from a single 
stock or from several stocks ^ i c h may or may not remain 
discrete e n t i t i e s . The in t raspeci f ic variat ions in the f ish 
over the area of invest igation i s potent ia l ly an important 
matter from the stand-point of future management. The researches 
relat ing to the taxonomic iden t i ty of the in t raspeci f ic stocks 
which are generally referred to as "racial invest igat ions". 
These studies are based on the hypothesis that cer ta in morpho-
metric characters are associated with autonomous population. 
In the present investigation, to assess the aforesaid 
de ta i l , the growth ra te of morphometrLc characters in relat ion 
to each other and to resolve the poss ibi l i ty of great differences 
between the regression of body par ts of males and females from 
a single environment i s carried out. The study of re la t ive 
growth of body parts i s one of the most fascinating subject of 
biology, and i t i s very essential in fish taxonomy. Conside-
rable at tention has been given on t h i s aspect of biological 
studies by Krumholz and Cavanah (1968), Botros et. ai,. (1970), 
Dias s i aL. (1972), Islam and Al-Nasiri (1978), P i l l a i (1983), 
Acharya and Dwivedi (1984). Pil lay (1957), Radhakrishnan 
(1957), Sarojini (1957), Tandon (1962), Khan (1972) and 
Chaterji et, a l . (1977a) have followed the method of regression 
for the analysis of different characters to discrete the popu-
la t ions , races or stocks. Prior to asser ta in the significant 
differences in the regressions of various body parts from 
different l o c a l i t i e s , if any, i t i s necessary to resolve the 
possibi l i ty of great difference between the regression of body 
parts of male and female in each loca l i ty . The samples for 
the present work were collected from a single environment i . e . 
r iver Jam\ina. 
Another important part of the present investigations is 
the study of food and feeding habits of fish which i s an 
,'^  
important aspect of biology and f i shery management. The study 
of food and feeding h a b i t s of f i shes a t t r a c t e d the a t t e n t i o n 
of f i shery b i o l o g i s t s from the beginning of the present century 
in view of the recognised Importance of food and feeding habi t 
as an environmental f a c to r inf luencing the growth and d i s t r i b u t i o n 
of f i shes and success of t h e i r f i s h e r y . Therefore, a knowledge 
of the food and feeding h a b i t s of var ious f i she s i s advantageous 
in t h e i r proper management and e x p l o i t a t i o n . Most of the i n v e s -
t i g a t o r s have reported the food of the f i sh and i t s v a r i a t i o n 
with season, sex and si2se of a s ing le species i n an environment. 
A grea t deal of work has been done on the food and feeding h a b i t s 
of f i she s from Indian f reshwaters . Bhatnagar and Karamchandani 
(1970), Khan and Siddiqul (1975) and Cha t te r j i et. §0.. (1977b) 
have s tudied food and feeding h a b i t s of Labeo r o h i t a . L. f imbrla tus . 
L.. genius and L.. dero. Mookerjee and Ghosh (1945), Das and 
Moitra (1955b) have discussed feeding behaviour of major carps . 
Kamal (1964 and 1967) and Khan and Siddiqul (1973) reported 
food s e l e c t i o n behaviour of young and adul t major carps. Badola 
and Singh (1980) and Nalr and Sobhana (1980) worked on food and 
feeding habi t of Punt ius . Tor and B a r l l u s . Aravlndan (1980) 
described the food se l ec t ion and feeding behaviour of Trlchogaster 
f a s c i a t u s and Tl lap ia moasambica. Recently Sampath and Pandian 
(1980) reported the food and feeding h a b i t s of Ohanna spp. 
Studies on food and feeding h a b i t s of mul le ts i n genera l 
have been ca r r i ed out by Jacob and Krishnamurthy (1948), P i l l a y 
(1953), Saro j in l (1954), Luther (1962), Prasadan (1970) and 
Romer and Mc Lachlan (1986). Hora (1939) and Bhimadiar (1945) 
described the surface feeding hab i t of Mufiil corsula and t h e i r 
observat ion are based on the probable mode of o r ig in of a e r i a l 
v i s ion and the s t r u c t u r e of b r a i n . A perusal of l i t e r a t u r e 
shows tha t althovigh casual obseirvations have been made on the 
food and feeding of mul le ts , very l i t t l e information i s ava i l ab le 
about the q u a l i t a t i v e and q u a n t i t a t i v e aspec ts of food of Mugil 
corsula . idiicdi i s a l so regarded as one of the highly prote inecious 
cuid economically important f reshwater f i s h . Therefore, present 
i nves t i ga t i ons are undertaken to ge t a c l e a r p ic ture of food and 
feeding hab i t s of Mugil corsula . 
The present work dea ls with two important aspec t s of biology 
of Mw;il corsvila (Hamilton), namely morphometric s t u d i e s , food 
and feeding h a b i t s , and has been presented i n the form of t h i s 
d i s s e r t a t i o n fo r M.Phil degree of Allgarh Muslim Univers i ty . 
I t s scope and r e s u l t s can be assessed by going through the 
following Chapters. 
HI 
DESCRIPTION OF THE FISH 
Muf;ll c o r a u l a (Ham.) be longs t o o r d e r Mugi l i formes and 
f ami ly Miogilldae. The s y s t e m a t i c p o s i t i o n of t h e f i s h i s a s 
f o l l o w s : 
Phylum 
Sub-phylum 
Clas s 
S u b - c l a s s 
Order 
Family 
Genus 
Spec ie s 
Chordata 
V e r t e b r a t a 
Gnathostomata 
A c t i n o p t e r y g i i 
Mugi l i fonnes 
Mugi l idae 
Mu^il 
Mu/j;il go r s u l a 
Ssi l ient f e a t u r e s : Body t o r p e d o shaped, p o i n t e d a n t e r i o r l y . 
S l i g h t l y l a t e r a l l y compressed. Dorsal p r o f i l e i s s t r a i g h t but 
v e n t r a l l y i t i s bu lg ing out fowaning a convex s t r u c t u r e . Eyes 
of t h e f i s h a r e wi thou t ad ipose l i d s and e l e v a t e d wi th t h e i r 
upper margin above l e v e l of the f l a t i n t e r - o r b i t a l space . 
Head with i t s p r o f i l e n e a r l y s t r a i g h t and d e p r e s s e d . Upper 
jaw ove r hung by the snout and i s l o n g e r than t h e l ower . Upper 
l i p t h i c k and notched f o r r e c e i v i n g the t u b e r c l e of the lower 
l i p . Both jaws a r e having a row of ve ry smal l and minute t e e t h . 
Caudal f i n i s s l i g h t l y emerg ina t e . S c a l e s a r e c t e n o i d covering 
most p o r t i o n s of the body except f i n and eyes . The f i s h i s 
s t e e l g r e y d o r s a l l y and l i g h t e r a long t h e abdomen. Dorsal and 
11 
caudal f i n s are g rey i sh . 
geographical d l a t r i b u t i o n ; M\tf:il corsula i s fovind in f resh 
waters l i k e r i v e r s and lakes e t c . , and in e s t u a r i e s f a r above 
the tidsQ. inf luences . I t i s most common in U t t a r Pradesh, 
West Bengal, Bihar, OrLssa and Tamil Nadu. Commonly known as 
Oran. 
PIO. - I - Mu^il corsu la (Hamilton) 
Fig.1 
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CHAPTBR - I 
MORPHQMTiTRTn 3TUDIB3 
Knowledge of morphometric d i a x a c t e r s i s very e s s e n t i a l i n 
f i s h taxonomy. The s tudy of v a r i o u s morphometr ic c h a r a c t e r s i n 
r e l a t i o n t o each o t h e r i s one of the most f a s c i n a t i n g s u b j e c t 
of b i o l o g y , which g i v e s a g r e a t d u e of d i f f e r e n t d i anges 
o c c u r r i n g i n t h e body p a r t s and r e l a t i n g to t h e c o r r e l a t i o n of 
the growth r a t e of d i f f e r e n t body p a r t s t o a s p e c i f i c morpho-
m e t r i c c h a r a c t e r i n any p a r t i c u l a r env i ronment . These growth 
r a t e s may be d i r e c t l y o r i n v e r s e l y p r o p o t i o n a l to each o t h e r . 
Radhakrishnan (1957) e l u c i d a t e d t h a t the s e p a r a t i o n of 
s t o d c s o r r a c e s of commercia l ly impor tan t f i s h e s i s of g r e a t 
impor tance i n f i s h e i y i n v e s t i g a t i o n s . S l i g h t but s i g n i f i c a n t 
changes occur i n the morphometric measurements between t h e 
f i s h e s of d i f f e r e n t s t o c k s , r a c e s o r p o p u l a t i o n s . The re fo re , 
morphometric a n a l y s e s have been employed i n t h e s tudy of r a c e s 
o r p o p u l a t i o n of f i s h e s and i n the s tudy of the r e l a t i v e growth 
of body measurements . 
I t i s e s s e n t i a l to de te rmine f i r s t of a l l , whether the 
samples handled i n t h e coxirse of i n v e s t i g a t i o n belonged t o a 
s i n g l e homogenous p o p u l a t i o n o r n o t . I n t h e p r e s e n t work. 
]A 
samples were co l l ec t ed from a s ing le environment i . e . , r i v e r 
Jamima. The v a r i a t i o n s in the morphometric charac te r s are 
due t o t h e modif icat ional e f fec t of environment or due to 
d i f ferent hoimonal a c t i v i t y of the f i s h a s well as due t o 
d i f fe ren t genet ic make-up. 
Several workers have studied the biology of grey mul le ts 
(Hora, 1959; Pakrasi and Alikunhi, 1952; P l l l a y , 1954; Sa ro j in i , 
1957 and 1958; Hanganathan and Natarajan, 1969). Pew of them 
have described morphometric charac te r , but i n b r i e f . Various 
aspects of mozphological c h a r a c t e r i s t i c of o the r f i s h species 
from the f reshwaters have been inves t iga ted in d e t a i l (Pl l lay» 
1957; Krumholz and Cavanah, 1968; Cha t t e r j i $X ^ « 1977a; 
Islam and Al -Nas i r i , 1978). Cha t t e r j i e i g l . (1977a) have s t a t ed 
tha t d i f f e ren t races and populat ions show di f ferences i n body 
measurement. 
Sexual dimorphism in var ious body measurements of f i s h 
has been reported by many workers (Tandon, 1962; Tariq, 1977). 
Tariq (1977) has reported tha t Labeo calbasu and Cirrhina reba 
showed a s i g n i f i c a n t sexual dimorphism in var ious body measure-
ments and these d i f fe rences were more s i g n i f i c a n t in the 
charac ters assoc ia ted with l eng th than the width. Such d i f f e -
rences between the two sexes may be due t o t h e hormonal a c t i v i t y 
of the f i s h as well a s due to d i f f e ren t gene t i c make-up (Krumholz 
and Cavanah, 1968). 
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Ranganathan and Natarajan (1969) recorded the co r r e l a t i on 
between t o t a l length and few body measurements of M. GOrsula 
col lec ted from two d i f fe ren t impoimdments, Kriahnagirl and 
Sathanur r e s e r v o i r s , of Tamil Nadu. But unfor tunate ly no 
comprehensive study on morphemetrical co r r e l a t i on between the 
two sexes of M. corsula co l lec ted from s ing le environment has 
so f a r been done. The present study, the re fore , aims to a sce r -
t a in ing growth of body p a r t s in r e l a t i o n to t o t a l length of a 
most common f i sh spec ies , namely Mw;ll corsula (Ham.), found in 
r i v e r Jamuna. An attempt has also been made to d i s t ingu i sh 
males and females of M.corsula on the bas i s of morphometiric 
cha rac t e r s . 
More r ecen t ly , the f i she ry b i o l o g i s t have often used the 
growth of body p a r t s {morphometric charac ter ) in r e l a t i o n to 
t o t a l length of f i s h f o r the r a t i o n a l exp lo i t a t i on , growth 
p a t t e r n and o v e r a l l well being of the ex i s t ing f i s h stocks for 
b e t t e r management p r a c t i c e s (Lagler , 1956). M. corsula showed 
s l i g h t but s i gn i f i can t sexual dimorphism in t h e i r morphometric 
charac te r s i n r e l a t i o n t o t o t a l l eng th . The d i f ferences and 
r e l a t i o n s h i p between var ious body charac te rs to a p a r t i c u l a r 
charac te r of male and female specimen can not be judged e a s i l y , 
hence s t a t i s t i c a l methods are employed to t e s t the s ign i f i can t 
d i f fe rences occurred in body p a r t s of two sexes. 
Fig. 2 Measurements of Mugitcorsula used in 
r a c i a l study. 
D.B.-Depth of body 
F.L.-Forked length 
H.L.-Head length 
I.O.W.-Inter orb i ta l width 
LCP-Leng th of caudal 
pedunc le 
RD.L-Pre-dorsal length 
S.L.- Standard l eng th 
T . L . - T o t a l l eng th 
W.H.-Width of head 
8 F in f o rmu la - DiA/0;D2l/8;P.1/13;V1/6;A.3/9;C.15;L.l:55| 
lb" 
MATERIALS AND METHODS 
Samples f o r t h e morphometric s tudy were c o l l e c t e d from 
r i v e r Jamuna, a t monthly interveLLs over a pe r iod of seven 
months from J\ i ly 1985 t o February 1986. 
Specimens were brought to the l a b o r a t o r y and p rocessed 
prompt ly . P rocess ing inc luded measurements of d i f f e r e n t 
morphometric c h a r a c t e r , and weight of body and g u t . 
Measurements of t h e fo l lowing morphometric c h a r a c t e r s 
were t aken i n t o c o n s i d e r a t i o n t o r e p r e s e n t t h e r e l a t i o n s h i p 
with t o t a l l e n g t h : -
To ta l Length ( T . L . ) = i s measured from t h e t i p of snout t o 
t h e t i p of cauda l f i n . 
Standard Length (3»L.) = i s measured from t h e t i p of snout t o 
t h e base of caudal f i n . 
Forked Length ( P . L . ) = i s measured from a n t e r i o r most ex t r emi ty 
t o the no tch i n forked caudal f i n . 
Depth of Body (D.B.) = i s measured a long t h e v e r t i c a l l i n e a t 
i t s deepes t p a r t . 
Head Length (H.L. ) = i s measured from the t i p of snout t o the 
p o s t e r i o r most bony e x t r e m i t y of o p e r c l e . 
Width of t h e Head (W.H.) = i s measured along the b r o a d e s t p a r t 
of t h e head . 
I n t e r - o r b i t a l Width ( I .O.W.) = I t i s measured along t h e d o r s a l 
s u r f a c e between the e y e s . 
l o 
Length of Caudal Peduncle (L.C,?») = i s measured from pos t e r io r 
base of anal f i n to the base of caudal f i n . 
Pre -dorsa l Length (P.D.L.) = i s meastixed from the t i p of snout 
to the o r ig in of do r sa l f i n . 
Gut Length (g .L . ) = i s measured from the oesophagus upto the 
anus. 
After wiping off the moisture from the surface of the 
body, f i shes were weighed on a balance and body measurements 
were taken to the neares t centimeter on a measuring board. FOT 
measuring gut l eng th , a l l the f i s h e s were d i s sec ted and guts 
were taken out . After removing a l l f a t s and raw ma te r i a l , 
length of the alimentary canal was measured upto the neares t cm. 
Pishes were sexed, and f o r t he i d e n t i f i c a t i o n of males 
and females gonads were s tudied under the microscope. The 
r e l a t i o n s h i p between the dimension of ex te rna l p a r t s of f i s h 
and i t s t o t a l length was determined from the measurements of 
over 147 specimen, having 83 males and 64 females. 
The t o t a l length of each specimen was used as a bas i s 
of reference for a l l o ther measurements (Carlandar and Smith, 
1945; Hile , 1948). The regress ion of var ious body charac te r s 
of d i f f e r en t specimen aga ins t t o t a l l eng th were compared by 
using the covariance technique (Mather, 1964). For computing 
the growth of body p a r t s i n r e l a t i o n to t o t a l length of the 
f i s h , the r e c t i l i n e a r regress ion was vised, because the use 
]7 
of regression of original measurements ra ther than ra t ios is 
time saving, easier to interpret and less l ike ly to lead to 
confusing or doubtful conclusions as stated by Maar (1955). 
In the present attempt, a l inea r regression of various body 
proportions against t o t a l length were f i t t ed by the leas t 
square method. The measurements of a l l the characters were 
expressed as percentage of to t a l length. The regression 
equation i s represented as: 
Y = a + bx; where 
Y = Length of body p a r t s of t h e f i s h 
( the dependent v a r i a b l e ) , 
X = Total length of f i s h 
( t he independent v a r i a b l e ) , 
a = i n t e r c e p t , and 
b =: regress ion coe f f i c i en t . 
In order t o a s se s s closeness of r e l a t i o n s h i p , t h a t might 
ex i s t in d i f f e ren t cases , the values of regress ion and c o r r e l a t i o n 
coef f ic ien t ( r ) fo r a l l the morphometric charac te rs were also 
computed. 
RHaULTS AND DISOUSSIOM 
To f a c i l i t a t e the comparison of data t he mathematical 
r e l a t i o n s h i p between t o t a l length and body measurements was 
car r ied out . The regress ion ana lys i s of d i f fe ren t body 
measurements on t o t a l length and t h e i r s ign i f i cance has been 
li 
tabulated in Table 1 and 2. The equation for the regression 
line, Y = a + bx, was used to express the relationship between 
the two sexes (Table 1). The mean relative measurements of 
different morphometric characters expressed as the percentage 
of total length (Table 1). Research workers very often use 
the standard length of fishes in their studies. Sarojini (1958) 
has used standard length of the Mugil cunnesjua as the standard 
linear measurement instead of the total length, as the caudal 
fins were found damaged in most of the fish. Pillai (1983) 
made the biometry analysis in relation to standard length for 
Otolithes ruber. In the present study, total length is used 
as the standard linear measurement. Total length is more 
readily accepted and understood by everyone. Moreover, Pillay 
(1954) got some confusion in measuring standard length, as the 
base of the caudal fin in mullets is covered by scales and the 
end of the lateral line or the tip of the hypurals can not be 
located easily. 
In the present study, vsucioua morphometric measurements 
of Mugil ce-rsula are plotted against total length resulting in 
straight lines indicating linear relationship in each case 
(Pigs. 3 to 8). The linear relationship showed that with the 
increase in total length of the fish there was corresponding 
increase in the length of body measurements. Ranganathan and 
Natarajan (1969) explained the relationship between total length 
and measurements of other body parts, namely standard length. 
1!) 
body height and g i r th of Muj^ il cor aula collected from two 
reservoirs of Tamil Nadu. In a l l cases, they obtained a l inear 
relat ionship. In our case, posit ive values of correlation 
coefficient (Table 2) indicated tha t a l l the morphometric 
parameters, taken into consideration, showed a gradual increase 
with increase in to ta l length of the f ish (Figs. 3 to 8) . As 
i t i s evident from the figures, the gut length has the maxLmiun 
rate of growth. Among other parameters, forked length and 
standard length increased at maximum rate with unit runs of 
to ta l length, >iiereas in te r -o rb i t a l width has the minimim rate 
of increase in each case. Pi l lay (1954) has reported that the 
measurements of different body parts of Mugil tade in the sea 
off Jixnput and in the r ive r Matlah, in relat ion to to ta l length, 
showed a s t ra ight l ine relat ionship with the standard length 
having the maximiun rate of growth and the depth through orbi t , 
the minimtun. Sarojini (1958) elucidated the above observations 
for Mu^il ctinnesius in the same areas. Islam and Al-Nasiri 
(1978) analysed the observed data of Liza abu (Heckel) s t a t i s t i -
cally in order to obtain mathematical relat ionship between the 
measurements of body parts (dependent variable) and that of the 
body length (independent var iab le ) . A s t ra ight l ine l inea r 
relationship was observed in each case. Similar observations 
have been reported by P i l l a i (1983) in Otolithes ruber. 
In the present study, the regression of body measurements 
on to ta l length showed almost a l inear relationship in a l l the 
::0 
cases which suggested tha t the growth of f i sh was i somet r ic . 
However, some workers have reported t h a t the regress ion of one 
charac te r on the o ther showed a non- l inea r r e l a t i o n s h i p (Godsil , 
1948; Marr, 1955; Hal t , i 960) . They observed t h a t the r a t i o 
between var ious body p a r t s with increas ing length of d i f fe ren t 
s tages of l i f e may not be having constant r e l a t i v e growth. 
Khan (1972) has reported such l i n e a r r e l a t i o n s h i p between body 
p a r t s to t o t a l length within a c e r t a i n range of independent 
devia t ion , and observed t h a t the growth r a t e of Labeo rohita* 
only above 50 mm, was i somet r i c . Similar cases have also been 
reported by Cha t t e r j i gt. gi* (1977a) in the case of Labeo bat a. 
They found an i somet r ic growth r a t e above 190 mm. Tariq (1977) 
has a l so found t h a t the r e l a t i v e growth of Labeo calbasu and 
Cirrhina reba was not constant throughout the l i f e . The r a t i o s 
between the d i f fe ren t body p a r t s d i f fe red at d i f fe ren t s tages 
of l i f e with increas ing l eng th . But in both the spec ies , the 
regress ion of body measurements on t o t a l length has been fotuid 
to be almost a l i n e a r r e l a t i o n s h i p . 
While comparing the d i f f e r en t charac te rs from the f i shes 
of two environments. Khan (1972) not iced a s ign i f i can t difference 
in Labeo r o h i t a . He found tha t the f i s h e s of pond increased in 
length more rap id ly than the width, \diereas the f i s h e s of r i v e r 
increased in width more rapid ly than t h e i r l eng th . I t was 
fu r the r "noticed by Cha t t e r j i et. ai.. (1977a), >Aiile comparing 
the morphometric charac te rs of Labeo bat a from two d i f f e ren t 
2J 
environments, t ha t t h e growth of Labeo bat a showed s imi l a r 
pa t t e rn a s i t i s reported by Khan (1972) in L. r o h i t a . The 
s ign i f i c an t d i f ferences in a l l the cha rac t e r s between the two 
environments suggested t h a t these f i s h e s belonged to two d i f f e -
rent s tocks . These v a r i a t i o n s in the morphometric dtiaracters 
of the f i s h e s of two poptilations a re due to modif icat ional 
e f f ec t s of environment o r due t o gene t i c make-up (Krumholz 
and Cavanah, 1968), They concluded t h a t the f i s h e s of pond 
adapted from the very beginning t o confined water while the 
riveirine f i sh e s enjoyed a wide d i s t r i b u t i o n . Another reason 
fo r the d i f fe rences was given t h a t most of the f i s h e s stocked 
i n ponds were induced spawned, >*iile the f i s h e s of r i v e r s were 
obviously n a t u r a l l y spawned, Sa ro j in i (1957) compared the 
samples of Mug11 pa r s i a from Junput, Diamond Harbour and Port 
Caning, She observed tha t the s tocks in these th ree areas did 
not d i f f e r s i g n i f i c a n t l y one another and were derived from a 
homogenous populat ion. P i l l a y (1954) has a l so found t h a t 
Muff11 tade occurring in these th ree a reas , belonged to homo-
genous popula t ions . 
The observed data of Mug11 corsula vftiich were co l l ec ted 
from a s ing le environment, when analysed s t a t i s t i c a l l y in order 
to obtain mathematical r e l a t i o n s h i p between the measurements of 
the t o t a l l eng ths (independent va r i ab l e ) have showed a l i n e a r 
r e l a t i o n s h i p in a l l the cases . Irfhile comparing the d i f ferent 
charac te r s of male and female s i g n i f i c a n t d i f ferences were foxznd 
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in t h e i r measurements (Table, 2 and P igs . 4 ,5 ,7 and 8 ) . The 
observed values suggest tha t the r e l a t i v e growth of both sexes 
was not same in a l l the morphometric charac ters and the f i shes 
exhibi ted s ign i f i can t sexual dimorphism. The value of co r r e -
l a t i o n coef f ic ien t ( r ) fo r width of the head i s higher in the 
case of males than in the females. The values for pre-dorsal 
length and depth of t he body are g r e a t e r in females than in the 
males (Table, 2j P i g s . , 4 ,5 ,7 and 8 ) . Here i t can be concluded 
t h a t t he s ign i f i can t d i f ferences occurred in the charac te rs 
associa ted with length as well as width of the body p a r t s . Such 
d i f ferences between the two sexes may be due to d i f fe ren t 
hormonal a c t i v i t y of the f i sh as well a s due to d i f fe ren t genet ic 
e f fec t s (Krumholz and Cavanah, 1968). Sexual dimorphism in 
var ious body measurements have also been reported by many 
workers. Tandon (1962) has reported d i f f e r en t r a t i o s between 
various body p a r t s and t o t a l length of male and female exper i -
mental f i s h e s . Similar ly Tariq (1977) observed s ign i f i c an t 
sexual dimorphism i n var ious body p a r t s of Labeo calbasu and 
Cir rh ina reba. He observed t h a t a l l the measurements in males 
were h igher than in the females. The d i f fe rences were more 
s ign i f i can t in the charac ters assoc ia ted with length than width. 
Talwar ( I96l) concluded tha t the s ign i f i can t d i f fe rences in the 
sample of Halfbeak from Rameswaram with regard to the regress ion 
coef f ic ien t of t he four morphometric charac te rs did not reveal 
any sexual he te rogene i ty . The ana ly s i s i n d i c a t e s t h a t the 
0 1 
samples were derived from a homogenous population. On the 
contrary, Khan (1972) and Chatterji et. al. (1977a) have 
reported in L,, rohita and L,. bat a respectively that none of 
the body characters showed any sexual difference in any of the 
two environments. The relative growth of both the sexes was 
found to be constant and same. 
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CHAPTER - I I 
POOD AND fEEDING HABITS 
Animal l i k e s t o s u r v i v e f i r s t ( s e l f p r e s e r v a t i o n ) t h e n 
i t t h i n k s about i t s r ace p r e s e r v a t i o n . For s e l f p r e s e r v a t i o n 
f eed ing p r o v i d e s an impor t an t f u n c t i o n , wh i l e f o r r a c e p r e s e r -
v a t i o n b reed ing i a i m p o r t a n t . Pood and feed ing h a b i t i s an 
impor t an t f u n c t i o n of a l l l i v i n g o rgan i sms . I t i s l i f e s u s -
t a i n i n g a c t i v i t y . I t p r o v i d e s l i f e , g rowth , energy r e q u i r e m e n t s 
f o r r e p r o d u c t i o n end f o r o t h e r l i f e a c t i v i t i e s . The re fo re , i t 
i s g i v e n f i r s t p r i o r i t y by a l l t h e l i v i n g organism. 
Knowledge of f e e d i n g h a b i t of f i s h e s i s ve ry u s e f u l i n 
po lycx i l t u re . R a t i o n a l pond c u l t i v a t i o n of f i s h e s I s i n c o n -
c e i v a b l e wi thou t a knowledge of b a s i c problems of t h e n u t r i t i o n 
of f i s h e s . A c c l i m a t i z a t i o n p r o j e c t s , concerned with the p l a n t i n g 
of water masses , should on ly be c a r r i e d out a f t e r a d e t a i l e d 
s tudy of feed ing i n t e r - r e l a t i o n s h i p s and food supply of t h e 
f i s h e s i n t h e wa te r mass. The r e s u l t s so ob t a ined may be of 
some use f o r t h e management of f i s h e r i e s i n t h e r i v e r s , ponds 
e t c . 
2S 
The study of food and feeding habit of f ishes Is as old 
as f ishery science. I t Is an Important aspect of biology of 
f i shes . The Importance of studies on food and feeding habit 
of fishes in fishery management investigation i s well known 
and considerable at tent ion i s being paid at the moment to th is 
problem in India. Knowledge of different feeding habits of 
fishes, besides being advantageous in the proper exploitation 
of resources, wi l l have an applied value-in f ish culture prac-
t i c e s specially in composite f ish faming. For t h i s , one 3ho\ild 
know the zonal d is t r ibut ion of the f ishes selected for aqua-
culture pract ices . The fish, as grows there i s a change in 
the i r diet requirements, so che p i sc icu l tu r i s t shoiild know the 
diet on which a par t icular f ish switch over af ter cetaln period 
of time, and can avoid the competition for food in l a s t stages. 
Prom India, several publications on food and feeding habits 
of freshwater f ishes have been reported;Labeo rohl ta (Das and 
Moltra, 1955b; Vaslsht, I960; Khan, 1972), Clrrhlna mrigala 
(Chakrabarty and Singh, 1963; Khan, 1972); Catla ca t la 
(Natarajan and Jhlngran, 1963; Khan, 1972); Qphicephalus 
punctatus. Barbus stigma and Callichrous blmaculatus (Qayyum 
and Qasim, 1964a,b and c) ; Labeo fimbriatus (Bhatnagar and 
Karamchandani, 1970), Labeo calbasu and Labeo gonius (Chatterji 
et a l . 1977b). 
?Ai 
Several cont r ibut ions have aLao been made on food and 
feeding of mulle ts by P i l l a y (1950, 1953), Saro j ln i (1954), 
Luther (1962), and Prasadan (1970). But, i n s p i t e of cons i -
derable importance of Mu^il corsula as a food f i s h , nothing 
i s known about the d i e t of t h i s spec ies e i t h e r in r i v e r s or 
i n l a k e s . 
Hora (1939) pointed out t he importance of an anatomical 
study of Muj^il corsula and e lucidated the s t r u c t u r a l adaptat ion 
and modif icat ions t ha t are brought about by i t s surface feeding 
h a b i t . Bhimachar (1945) reported the c o r r e l a t i o n between the 
surface l i v i n g hab i t and s t r u c t u r e of b ra in of Mu^il corgula. 
To descr ibe the surface l i v i n g hab i t of Mu^il corsula . Hora 
(1939) s t a t e s 'Mugil corsula has the remarkable hab i t of 
swimming with i t s eyes above the stir face of water" . While 
descr ibing t h i s spec ies . Day (1889) observed "These f i sh swim 
with t h e i r eyes j u s t above the surface of water, g iving the 
appearance of a number of t adpo les" . Immediately as they are 
disturbed they dive down with g rea t r a p i d i t y . 
Except prel iminary observat ion made by Hora (1939) and 
Bhimachar (1945) so f a r no comprehensive work, e spec ia l ly on 
food and feeding h a b i t s of Mu^il corsula . has been attempted. 
Their d iverse observat ions have ind ica ted the need fo r examining 
a l i t t l e more c lose ly the food and feeding h a b i t s of Mu^il 
corsula to a s c e r t a i n the d i v e r s i t y . Hence, the present study 
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has been under t aken to e l u c i d a t e t h e food and feed ing h a b i t s 
of t h e s p e c i e s \diich l i v e s a t t h e s u r f a c e of w a t e r i n c u l t u r e 
ponds, r e s e r v o i r s and r i v e r s of t h e g a n g e t i c p r o v i n c e s . 
MATERIALS M P METHODS 
Samples which formed t h e b a s i s of t h i s i n v e s t i g a t i o n were 
c o l l e c t e d d i r e c t l y from the r i v e r Jamuna wi th the h e l p of c a s t 
ne t and g i l l n e t . 
Un l ike as i n the case of t e r r e s t r i a l an ima l s , i t i s not 
usuaJ-ly p o s s i b l e to obse rve the food and f e e d i n g h a b i t of a 
f i s h i n i t s n a t u r a l su r round ing and t h u s de te rmine a c c u r a t e l y 
what i t f e e d s on. So, obv ious ly t h e b e s t method of a s c e r t a i n i n g 
i t s food i s t h e examina t ion of i t s g u t c o n t e n t . Examination 
of gu t con ten t i s t h e on ly p o s s i b l e method to i n f e r about the 
feed ing h a b i t of a q u a t i c an ima l s l i k e f i s h , i n whose case i t 
i s no t easy t o d i r e c t l y obse rve them feeding i n t h e i r n a t u r a l 
h a b i t a t . 
A f t e r c o l l e c t i n g t h e samples of Mugil c o r g a l a from t h e 
n a t u r a l h a b i t a t , each f i s h was measured up t o n e a r e s t c e n t i m e t e r 
from t h e t i p of snout to t h e long ray of caudal f i n , weighed 
n e a r e s t to 1 gm and sexed. S t a t e of m a t u r a t i o n was determined 
fo l lowing t h e scheme of c l a s s i f i c a t i o n used f o r Qphicephalus 
p u n c t a t a 3 (Quyyum and Qasim, 1964a) and c a r p s (Zhan, 1972 and 
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C h a t t e r j i , 1976). Fish were genera l ly cut open and v i sce ra 
were taken out ca re fu l ly s t a r t i n g from the oesophagus to the 
l a s t par t of i n t e s t i n e . After noting the length of a l imentary 
t r a c t on f i sh measuring board, weight of al imentary t r a c t on 
a s e n s i t i v e balance was taken, and preserved in 5*/, formaline 
for f u r t h e r processing in the l abora to ry . 
The study of food and feeding h a b i t s was taken up as a 
par t of comprehensive study of biology of f i s h , involving a 
de ta i l ed study of samples. I t was not poss ib le to examine the 
gut contents in f resh condi t ion in the f i e l d , \diich are in a l l 
cases f a r off from labora to ry . 
Five por t ions of gut were taken from d i f f e ren t regions 
of the gut and a l l food items present in i t were taken out and 
washed thoroughly in a p e t r i - d i s h containing adequate quant i ty 
of water. I t was then thoroughly mixed. A sample of 0.2 ml 
was taken out on a Sedgewick Rafter s l i d e with the help of a 
dropper, and examined under t h e microscope. 
Gut contents ana lys i s was made by ntimber method as described 
by Hynes (1950), P i l l a y (1952), Khan (1972) and Chat te r j ie (1976). 
I t i s based on counting the number of food i tems. According to 
them, "the number of each food item i s counted and expressed 
as percentage of a l l t o t a l niimber of food items present i n the 
gu t " . Various food organisms were i d e n t i f i e d up to gener ic l e v e l , 
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counted and t h e i r r e l a t i v e abundance was determined as percentage 
of t o t a l food mater ia l present in the gu t . The process was 
repeated again and again and a mean of each food item was 
determined. 
Presence of l a i ^ e q u a n t i t i e s of decayed organic mat ter , 
sand and mud made t h i s work extremely d i f f i c u l t as they could 
not e a s i l y be separated from the algae and diatoms. Organic 
mat te r consisted mainly of decayed slimy mass of \ in ident i f ied 
p lant mat te r . As i t was not poss ib le to count the fragments 
of vege tab le mat ter in a f ine ly divided s t a t e , P e a r s e ' s method 
of eye es t imat ion (Pearse , 1915) was fovuid to be only f e a s i b l e 
means of determining the decayed organic mat te r . In the present 
work, percentages of decayed organic mat ter , sand and mud g r a i n s 
were determined by eye es t imat ion following the scheme of P i l l a y 
(1952), The niunber of f i s h e s with empty g u t s were also noted in 
each month and expressed as the percentage of t o t a l number of 
f i shes examined in t ha t month. The i n t e n s i t y of feeding or the 
r a t e of feeding was studied by determining the gas t ro-somat ic 
index (gut-weight expressed as percentage of body weight ) . 
RB3ULT3 AND ni3QU33IQN 
The morphological f ea tu r e s of the alimentary canal of 
the f i sh provide a clue t o i t s food and feeding h a b i t s . The 
alimentary t r a c t of Mu^il corsula i s an extremely coiled organ 
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(Pig, 9 ) . I t l i e s below the a i r b ladder which extends throughout 
the coelomic cav i ty . The regions which could be d is t inguished 
in the al imentary t r a c t are the mouth, the oesophagus, the stomach, 
the i n t e s t i n e , and the rectum (Pig. 9-A). The mouth, buccal cavit;; 
pharynx, oesophagus and stomach can be e a s i l y recognised, but the 
exact boxindaries of the o ther regions are not c l e a r l y maiked out . 
The al imentary canal of the f i s h e s a r e genera l ly adapted to 
t h e i r feeding h a b i t s (Al-Hussaini , 1946; and Khanna, 1961). Khanna 
(1961) has s tudied the al imentary t r a c t s of some t e l eos tean f i sh 
wherein the d i f f e ren t s t r u c t u r a l modificat ions met with in the 
var ious spec ies , were cor re la ted with the food and feeding h a b i t s . 
Mugil corsula i s predominantly mud feeder and charac te r i sed by 
the presence of "V"- shaped mouth, s l i g h t l y i n f e r i o r in pos i t ion 
and the gape i s moderate. The mouth leads in to the t r i a n g u l a r 
dorso-ven t ra l ly compressed buccal cav i ty . Upper Jaw over htmg 
by the snout and i s longer than the lower one. Upper l i p i s 
thick and notched for receiving the tubeixsle of the lower l i p , 
when the mouth i s closed. Both Jaws a r e having a row of very 
small and minute t e e t h (F ig . 9-B), Mwa:il corsula had a long 
narrow oesophagus followed by the stomach which i s somewhat 
spec ia l ized in t h i s spec i e s . I t cons i s t s of a proximal narrow 
par t and a d i s t a l muscular round sac (Gizzard) . The proximal 
par t of the stomach i s produced behind in to two f i nge r l i k e 
processes , py lor ic caecae, which open into the muscualr sac. 
This i s followed by the lengthy i n t e s t i n e which i s wider in i t s 
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anterior section and narrows down poafcerioriy. Two weLi UPVR-
loped finger l ike pyloric caecae open into the Intest ine after 
the pylorus. The las t part of the in tes t ine may be regarded aa 
the rectum and opens into the exter ior as anus. According to 
Al-Hus3aini (1946) and Khanna (1961) observations on the compa-
rat ive study of the alimentary canal of some freshwater fishes 
has revealed many variat ions that are tmdoubtedly correlated 
with differences in t he i r food habi ts . The length of the gut 
of predatory or carnivorous fishes are generally shorter, the 
omnivorous ones have comparatively longer length, while herbi-
vorous and planktivorous species are characterised by the 
possession of s t i l l longer length. I t seems that the kind of the 
food taken by a fish determines the length of the gut. A muscular 
gizzard appears to be an adaptation for the i r d ie t . I t i s helpful 
in crushing the food. The food of these species includes large 
quanti t ies of sand or mud obtained from the r iver bottom and the 
organic matter present in i t i s u t i l i zed by these f ish for 
sustenance. I have also been able to corroborate t h i s in 
Mug 11 corsula. 
The study of organs of feeding and the s tructural modifi-
cations furnish the evidences tha t the f ish i s herbivorous, 
feeding mainly upon aquatic vegetation and plankton. The mouth, 
l i p s , buccal cavity, g i l l rakers and gut are well adapted for 
t h i s mode of feeding (Pig. 9-A and B). Accounts of the diverse 
:\, 
views expressed on the food of the grey mul le ts by var ious 
authors have been discussed in the work of p i l l a y (1953) and 
Sarojini (1957). cJrey mul le ts have been described as plankton-
feeder , herbivorous, omnivorous, slime feeder , fo\il feeder and 
bottom feeder e t c . Gunther (1861 and 1880) f i r s t observed tha t 
the f i s h of t h i s genus fed on organic substances mixed with sand 
or mud, an observat ion l a t e r corroborated by Homel l (1911). 
Homel l (1911), however, added t h a t they feed voraciously on 
occasions upon shoals of small crus taceans . Jacot (1920) 
explained tha t the stomach contents of the adult f i s h consis ted 
rovighly of 40X sand and mineral mat ter , and remaining 60% 
vegetable and animal mat te r . He found tha t the juven i les of 
M. cephalus. l i k e those of the a l l i e d M, curema. had an exclusive 
d i e t of c rus taceans , mainly copepods. The f ind ings of Hora(1939) 
and P i l l a y (1948) have a l l ind ica ted t h a t t h e mul le ts are 
herbivorous. 
The f indings of c e r t a i n o ther woiicers suggest the p o s s i b i l i t y 
of the grey mul le ts being omnivorous. Kyle (1926) observed tha t 
mtillets fed on the mud or d e t r i t u s containing the remains of plant 
and animal bodies t ha t have s e t t l e d to the bottom, while Norman 
(1937) found tha t decomposed animal and vegetable mat ter contained 
in mud formed t h e food of mul le t s . Mookerjee gt, aL,. (1946) found 
mixed food in 10 specimen of M. belanak. Though algae formed 50% 
of the gut contents , the tiercentage of animal matter was as high 
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as 40X« Devaneaan and Chidambaram (1949) found tha t mul le ts fed 
on sea-weeds and planktonic organisms, genera l ly l a rvae of 
br i s t le -wonns (polychaetes) and l a r v a l molluscs. A di f ferent 
opinion on the food of mul le ts has been expressed by c e r t a i n 
o the r workers. Prom a study of the gut content of 12 species 
of mulle ts from Madras, Chacko and Venkataraman (1945) infer red 
tha t they were chief ly plankton feeders , an inference which 
Jacob and Krishnamurthy (1948) have also corroborated. Moses 
(1941) included mul le ts among foul feeders as they feed on 
"odds and ends of decayed faecal mat te r" . 
A s t i l l d i f f e ren t view has been held by some workers. 
Kesteven (1942) was unable to f ind any d i s c r e t e i d e n t i f i a b l e 
mate r ia l in the stomach of the Austra l ian mullet , M. dobula and 
the re fo re , stiggested th^it they may be bottom feeders making use 
of accumulations of d e t r i t u s in l akes and es t i i a r i e s , ^ i l e in a 
l a t e r cont r ibu t ion Thomson (1951) has reported the presence of 
diatoms and 'o the r cons t i t uen t s of the f l o r a and fauna in the 
gut content . In f reshwaters , they were observed to depend on 
green a lgae , to some ex ten t . 
More con t r ibu t ions have s ince then been published in India 
containing fu r t h e r information on t h i s sub jec t . Bapat and Bal 
(1952) have s t a t ed t h a t copepods c o n s t i t u t e the main food of 
M. p a r s i a in Bombay waters , >Aiich i s supplemented by diatoms 
and organic mat te r taken along with mud. Chidambareun and 
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Kuriyan (1952) have concluded t h a t t h e m u l l e t s , M. t r o s c h e l i i . 
M. w a l g l e n s i s and M, s e h e l i of the Gtilf of Mannar a re prLmari ly 
p l ank ton f e e d e r s , with o c c a s i o n a l browsing h a b i t a t t h e bottom 
i n t h e f u l l grown mtAllets. P i l l a y (1953) h a s confirmed h i s 
e a r l i e r o b s e r v a t i o n s ( P i l l a y , 1950) t h a t t h e a d u l t s of M. t a d e 
feed a t t h e bottom on decayed o r g a n i c m a t t e r and l i v e p l a n t s . 
Fol lowing o b s e r v a t i o n s of t h e p r e s e n t s tudy have been unde r t aken 
t o e l u c i d a t e t h e bottom f eed ing h a b i t of M. c o r s u l a . 
FOOD COMPOSITION AND ITS VARIATIONS WITH 35A30N; 
Seasonal v a r i a t i o n s i n t h e composi t ion of gu t con ten t of 
M. c o r s u l a becomes q u i t e a p p a r e n t from Table I I I and p r e s e n t e d 
g r a p h i c a l l y i n F i g u r e s ( 1 0 - 1 2 ) . The d a t a i n d i c a t e t h a t p h y t o -
p l ank ton form t h e main food th roughout t h e y e a r . The a n a l y s i s 
showed t h a t d i a toms , g r e e n a l g a e , b l u e g r e e n a l g a e , desmids , 
a l g a l s p o r e s and zygo te s , m a c r o v e g e t a t i o n , r o t i f e r s , copepods, 
c l a d o c e r a n s and t h e i r appendages along wi th t h e decayed o rgan ic 
m a t t e r t o g e t h e r form i t s main food. Sand g r a i n s and mud appea r 
t o be t a k e n i n a u t o m a t i c a l l y along wi th t h e a f o r e s a i d food i t a n s 
a s s o c i a t e d wi th them, when t h e f i s h f e e d s on t h e bottom or 
l i t t o r a l a r e a s . 
paCAYJiD ORGANIC! MATTiiR 
The p e r c e n t a g e compos i t ion of each food i tem i n t h e d i e t a r y 
of t h e f i s h dur ing d i f f e r e n t months of t h e y e a r i s p r e s e n t e d i n 
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Table ( I I I ) and Figure ( l l - D ) . I t i s found t h a t decayed organic 
matter forms the main par t of t he food thix)iighout the year . This 
group mainly consis ted of a slimy mass of u n i d e n t i f i a b l e plant 
mat ter in decayed condi t ion and cons t i tu t ed about 27.4*/. of the 
stomach content , and thus ranked as the most important item of 
food. I t s percentage f luc tua ted in every month, but i t occurred 
regu la r ly in gu t s of every f i sh throughout the year . During 
ra iny season, in the months of Ju ly and August, t he re was an 
abundance of decayed organic mat ter forming 35'/ and 36 .0 / 
r e spec t ive ly . I t appears t h a t the r i v e r s are loaded vdLth organic 
matter during these months and t h e i r soxirce i s incoming water. 
Percentage of decayed organic mat ter was qu i t e low during winter 
months. The occurrence and the q u a n t i t i e s consumed in d i f fe ren t 
months furnish the evidence t h a t t h i s environment always loaded 
with su f f i c i en t amo\mt of s i l t containing considerable q u a n t i t i e s 
of decayed organic mat ter . Saro j in i (1954) has a lso inves t iga ted 
and reported such depos i t ion of decayed organic matter , on which 
grey mul le ts (M. tade; M. p a r s i a . and M. s p e i ^ l e r i ) have used to 
feed from several o the r areas of Bengal. She obtained f a i r 
q u a n t i t i e s of t h i s food mater ia l in t h e i r g u t s . 
The ganget ic system i s noted fo r t h e i r enormous q u a n t i t i e s 
of s i l t i t washes down and along the margins of e s t u a r i e s can 
be seen th ick deposit of d e t r i t u s . P i l l ay (1953) noted t h a t 
the f i sh , Mw^il t ade , sucks in considerable q u a n t i t i e s of t h i s 
food i tem. He observed higher amount of decayed organic matter 
.'(fi 
in the gut of Mufill tade co l l ec ted from brackish water pond. The 
percentage of t h i s mat ter was on the peak in June, July and 
August, and the period \^en minimum quant i ty eaten was jNJbvewiber 
(Fig. 11-D). Luther (1962) studied the food h a b i t s of Liza 
macrolepis and Mtwil cephalus and pointed out t h a t these mul le ts , 
from the f i nge r l i ng s ize onward, obtain t h e i r d i e t consis t ing 
mainly of decayed organic mat ter and foraminifera supplemented 
with fresh and decayed plant and animal mat ter from i l i o t r o p h i c 
l a y e r s on the substratum of t h e i r h a b i t a t . Sreenivasan (1968) 
f e e l s t h a t the high organic mat ter of the bottom depos i t s may be 
d i r e c t l y used as food by these f i s h e s . Khan and Siddiqui (197'5) 
foxind predominent percentage of decayed organic mat ter in bottom 
feeder f i s h , Cir rh ina mrigala. The presence of organic matter 
i n the stomach of Mu^il corsula also i nd i ca t e i t s bottom feeding 
h a b i t . "The present finding are a lso supported by the r epor t s of 
Ghat te r j i et. a l . (1977b) fo r Labeo gonius. 
In the present i n v e s t i g a t i o n s , maximum quant i ty of t h i s 
type of food occurred in Ju ly and Atigust, and minimum i n winter . 
An examination of the graph shows t h a t when the percentage of 
a lga l food was high, decayed organic mat ter was very low. I t 
was e i t h e r due t o t he r e l a t i v e abundance of algae in the l o c a l i t y 
or due t o s e l e c t i v e feeding by the f i sh ( t h i s aspect of study 
wi l l be taken up l a t e r on for Ph.D. work). However, the e x p e r i -
mental data appears to show t h a t the f i s h pi^efers e i t h e r decaying 
or f resh algae whenever a v a i l a b l e , and when i t i s not ava i lab le 
the f i sh subs i t3 on decayed macrovegetation. 
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DIATOM3 (BaclllariophyoqaQ) 
Diatoms on the ndiole formed about 21^% of the gut contents 
of the f i s h . These were Invariably fotmd along with the sand 
grains and decayed organic matter indicating that they were 
consumed from the bottom zones. Mention has already been made 
by Sarojlni (1934) about the presence of diatoms on the mud 
f l a t s . Bven planktonlo diatoms are known to s e t t l e down to the 
bottom at certain times, and while feeding at the bottom the 
f i sh could have consumed these diatoms a l so . The present 
findings of diatoms in the guts of Mugll oorsula a lso suggest 
that the f i s h has a browsing habit and consumed i t s food from 
the substratum of the r iver . Various forms of diatoms i d e n t i -
f ied from the gut contents are displayed in Table I I I . This 
group foims principal ly as a regular item with a good percentage 
in each month. I t i s represented by 12 genera foxa&ing the chief 
food of the f i sh (Table I I I ) . Out of these Navicula; Nitzachla; 
Syndera: Dlatoma and Meloalra found in appreciable quantit ies 
throughout the year. The group fomed the major part of the 
stomadi content in increasing order from July to December. The 
percentage regressed i n the month of Janiiaxy lu comparison to 
December, idien a large percentage of the f i sh were found to 
have the stomach well gorged. Figure 10-A shows samples of 
gut content containing high percsntagea of diatoms during 
December, and very low in July (8.7%). 
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&RBEN ALQAB (Chlorophyceae) 
The abundance of algae, e i ther f loat ing or forming a 
thick deposit at the bottom, has already been pointed out by 
Biswas (1927). These thick blulcih green or blue black layers 
of fresh or decayed algae can often be seen adhering to gxrasses 
or other submerged plants along the maxgln of the ponds, lakes 
and r ivers . These algae appear to be a favourite Item of 
mullet food as they predominated In the gut contents of mullet, 
Mugll te^de (P l l lay , 1953). In the present study, the most 
predominant algae found In the gut contents, were green algas. 
The percentage composition of green algae constituted about 
11.7X of bulk of the food. The most Important genera were 
Anklstrodeamus: Protococcus and Soenedeamus occurring zregulaxiLy 
In the gut of M. coraula. The l e s s Important genera were 
Micro spora. 3plro<^yra. Ulothrlx. Zygnema. Actlnastrum. 
Selenaatrum. Pedlastrum and Qphlocvtlua Table I I I furnish 
evidences that these algae were more abundent during November 
and December forming 20.OX and 17.3J1 respect ively , and low 
during July and August forming 3.0X and 4«3% respect ively 
(Pig, 10-B). Fairly good quantit ies of green algae also 
occurred in the gut Of the f i sh during January and February. 
Chatterji gt ai.» (1977b) also observed high percentages of 
these algae during January, March, April, May and December 
and low during July in the guts of Labeo genius col lected 
from fiiver Kali . 
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"^li^ ^IWt^ ALQAB (Myxophyoeae) 
Blue green algae also encouxxtered In eveiy month throtighout 
the year. This group comprising of Polycyst is ; Coelosphaerium; 
Oacl l latoria; Anabaena; Nostoo; Merismopedia: Tetrapedia; 
Arthrospira. and Phormidium. Out of these, Polycyst is was the 
main component in comparison to other genera of blue green algae 
encountered in appreciable quanti t ies in a l l the months except 
Se/temi>erj idien th i s group of algae was dominated by Ooelosphaerium; 
Aflabaena and Tetrapedia. Scarcity of blue green algae was 
observed from August to November when only two genera were 
encountered- (Table I I I and Fig. 10-C). 
Caosterium. Desmidium. Qoenarium. Netrium. Docidium and 
Staurastrum constituted the EPiall portion of the food of 
^. corsola. These are not the regular component of the gut 
content. Only Closterium foxmed a regular component of the 
gut content (Table, I I I and Pig. 10-D). Other f i v e genera 
were found to be completely absent during July, August, 
November and February. 
ALGAL 3P0RB3. ZYGOTES AND MACROYB&STATION 
fielatively fewer fragments of higher aquatic plants were 
found in the guts of t h i s f i s h . Macrovegetation included 
portions of higher aquatic plants occurred throiighout the year. 
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Abxindance of macirovegetatlon was notioed In July and then It 
decreased from Au^st onward (Fig. 11-A). Besides, a portion 
of diet of Mug 11 corsula was oonstltuted by the algal spores 
and zygotes. They are consxuned approximately throughout the 
year. The percentage of such Items was, however, l e s s than 
3I1OX In winter, hut July, August and September were favoxirable 
months for t h e i r presence (Table I I I ) . I t I s also noted that 
when diatoms and algal food were abundant (December and 
February) higher aquatic plants were not found In the stomach 
of the f i s h . Sarojlnl (1954) also reported algal spores 
oocaslonally In small numbers espec ia l ly during August and 
September In Mugll parsla, irtileh I s most abtindant mullet In 
the estuaries of Bengal smd extensively cult ivated In brackish 
water bherls and freshwater tanks. Khan and Slddlqul (1973) 
have a lso found a good percentage of algal spores and maoro-
vegetatlon i n the d ie t of Labeo rohlta and Clrrhlna mrjgala 
but l i t t l e amount In the food of the surface feeder, Oatla 
cat la . Chatterjl sjj. a^. (1977b) have also reported algal 
spores, zygotes and macrovegetation In the guts of Labeo gonlus. 
ZQQPLAMKTON 
\ Zooplankton were noted In very low percentages (Table I I I ) 
These low percentages show that the f i sh feed occasionally on 
zooplankton. I t may be mentioned here that they may be acc l -
dently swallowed by the f i sh while feeding on algae, diatoms 
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and decayed organic matter. The Important const i tuents of 
zooplankton were protozoans, r o t i f e r s , oopepods and cladocereoi. 
The maxlmiun quantity occurred In the month of November and 
January. Diminution In quantit ies can be seen from the F±gare^l2 
during July, August, September and February. Phacus and Bmtlena 
occuzrred regiilarly In the winter months except in February. 
Among zooplankton:, protozoans formed the most dominant group, 
copepods and ro t i f er s being next In importance. 
gAND ANP MJP 
Ssuid grains and mud formed regular items in the gut 
content of a l l the f i s h e s . I t foisied 28.7X of the bulk of 
food and occurred in the gut throughout the period of Inves t i -
gations (Table, III and Fig. 11-C) e^ows that during a l l the 
months except November, December and Janiiary, almost a l l the 
specimens examined had high percentage of sand grains inva-
riably mixed with algae and diatoms. I t appeared in high 
percentage during rainy season. P l l lay (1953) a l so reported 
sand grains forming about 16% of the total food of Mugll tade. 
The largest quantity of i t encountered in April and May, while 
samll quantit ies were found in July and Axagust. He explained 
that in October the abundance of algal food in the guts was 
correlated with the ab\indant growth of algae on bottom and 
marginal soreas of the brackish water farm. Due to abundance 
of a lgal food in the beginning of the winter, the f i sh had no 
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need to scrape or swcaiow nnid to obtain i t s quota of al^al food, 
and hence the complete absence of sand grains and mud was found 
in the guts during these months. However in Mugil oorsula. 
sand grains were neither completely absent nor showed a high 
percentage. 
Khan and Siddiqui (1973) reported that sand and mud are 
only important i n the d ie t of Cirrhina mrjgala and not to 
Labeo rohita and Oatla cat l a idiich are column and surface 
feeders respect ively . P i l l ay (1953) noticed that quantit ies 
of sand taken into the stomach increases with the grow^ of the 
f i s h . Romer and MoLachlan (1986) also described that in mullets 
the percentage frequency of occurrence of sand grains in stomach 
i s increased with further growth of the f i s h . 
The percentage composition of each item of food in the 
dietaiy of the f i s h during different months of the year, as 
shown in Table I I I , indicates that decayed organic matter forms 
main part of the food throughout the year. The percentages of 
decayed organic matter, diatoms, algae and other food items 
consTimed vary in different months. Sarojini (1954) has observed 
that these percentages vary in di f ferent environmental conditions. 
In the sea, the amount of decayed organic matter consumed, in 
rainy season was very low, but was high i n the winter season, 
espec ia l ly in the month of February. Contrary to t h i s , in the 
estuarine environment, large quantit ies of t h i s type of food 
^i\\ 
were eaten during the rainy months and only small amounts were 
eaten during winter. Same type of f luctuat ions , as reported 
in estuarlne and brackish water farms, were also noted In the 
present work. Lazge quantit ies of decayed organic matter 
encountered In rainy season and low In winter. 
Diatoms flgtire next In Importance, forming a major part 
of the gut content. They were Invariably found along with sand 
gredns and decayed organic matter lAlch Indicate that they were 
consumed from the bottom zones. Fluctuations In the percentages 
of diatoms In different months are very s imilar to those of the 
Labeo gonlus (Ohatterji s^ ^L.,, 1977b) from r iver Kail . Both 
feed at bottom and suck In diatoms. They show high percentages 
during the winter and low In rainy season. Next to decayed 
organic matter, diatoms formed the chief food of both f i shes , 
M\agll cor aula and Laboe gonlus. P l l lay (1955) found re la t ive ly 
fewer diatoms in the gut of Maigil tade col lected from estuarlne 
and brackish water farms. Borner and HcLachlan, (1986) findings 
suggested that southexm mullet, Liza rlchardaonl (Smith), at 
Sundays River beach u t i l i z e d surf diatoms taken from the a ir 
water Interface as a principal source of food throughout the 
year. 
EegEurding algae (Chlorophyoeae and Myxophyoeae), remar» 
kable f luctuations can be fo\md in the quantit ies consumed in 
different months. Winter foims the peak period of t h e i r 
^^'t 
abundaace In d ie t , %diile there was scarcity of algae in rainy 
season. Contrary to our f indings in freshwater, Sarojini (1954) 
found in bradcish water and estuarine environment diminution 
of algae in winter months. She also reoorded f a i r l y good 
quantit ies of algae in the gut of mullet (I^. parsia. and 
)!• spejgler i ) in the months of May and June from marine envi-> 
ronment. P i l lay (1933) and Sarojini (1954) gave a detai led 
account of food and feeding habits of Mu/tll tade« Mufl^ parsia 
and M. spe ig ler l from three di f ferent environments. Th«y found 
that the algae appears to be a favourite item of mullet food 
and formed a very dominant constituent of the food. 
Regfiucding sooplankton, a regular pattern of f luctuations 
in the abundance in the gut contents i s not noticeable when the 
data for di f ferent months were considered together. According 
to Sarojini (1954) t h i s probably, i s only to be expected i f 
they are voluntarily eaten by the f i s h . Present study on 
Mugil corsula has also been able to corroborate t h i s . 3ome%diat 
similar i s the pattern of prevalence of sand grains and mud. 
The main fragments of zooplankton were protozoans, r o t i f e r s , 
copepods and cladoceran. Their abundance can be correlated 
with the presence of thick growths of algae and diatoms on 
the marginal areas or the benthlc zones of these water areas, 
and the fact that much sand and mud may not have to be ingested 
by the f i sh vdille feeding on these growths. 
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Chatterji (1974) explained the variat ions in the occurrence 
of various food items recorded in different months of the year. 
Such variat ions are due to varied production of the food items 
in the environment. The percentage of food items varied from 
month to month and a particular type of food item tends to be 
maximum at a particular time, and t h i s i s due to succession of 
species in the population. The occurrence of phytoplankton in 
the guts of t h i s species was recozrded throughout the year, 
although the to ta l percentage of phytoplankton was altogether 
affected during different months. I t was noted that i f the 
occurrence of one group i s in l e s s e r quantity, the other group 
of food item occurred in high proportions so as to compensate 
the decrease of the other. Duilng monsoon monidis degradation 
of plankton was noted along with quite high percoitages of 
decayed organic matter. I t appears that the r ivers are loaded 
with organic matter during these months and t h e i r source i s 
incoming flooded water contaixiing large amount of s i l t and mud. 
The percentage of decayed organic matter was quite low during 
winters. On the other hand, algae emd diatoms dominated the 
food of the f i sh during winter months. The a v a i l a b i l i t y mainly 
depends upon the habit , t a s t e , s i ze of the food ox^anism and 
the habit and s i ze of the f i s h (Khan, 1972). 
I t i s also observed in the present woik that there was 
no particular preference f o r any particular food item. Bhatnagai 
4r, 
and Karamchandani (1970) and Chatterji (1974) have also reported 
similar condition in the case of Lqbeo fimbriatus. Labeo bata 
and Labeo gonius respect ively . Prakash (1962) has found in 
SeuLmon that i t s food changes with i t s l o c a l i t y and time (season), 
and sometimes i«hen the normal food was not avsdlable, salmon 
would feed on alternate food. Ivlev (196I) suggested that the 
tendency of particular animal to consume certain food item in 
comparison to others, i s detemined by i t s inherent propeirties. 
INTBN5ITY OF PHBDIH& 
Feeding Intensity or rate of feeding keeps on changing 
according to change in season, rain f a l l , diumeJ. variations 
in phisco-ehemlcal conditions, growth and maturity e t c . 
To express in tens i ty of feeding, gastro-somatic index 
(alimentsory canal weight as percentage of body weight) was 
determined. 
INTENSITY Qg FSBDINQ IN RBLATIQN OX) 3BA30H 
Gaatro somatic indices of Muitil coraula along with the 
percentE^es of empty guts are given in Table (IV) and repre-
sented graphically in Figures (13-A and B). The values of 
gastro-somatic indices were found to be inversely proportional 
to the percentage of empty guts . High feeding in tens i ty was 
recorded in winter. Prom Janiiary onwards the feeding in tens i ty 
M 
declined and reached to i t s lowest l eve l during the monsoon 
months (July and August). Peak period of active feeding was 
recorded in September and November especia l ly females ^owed 
high act ive feeding during t h i s pexiod and mayf therefore, be 
considered d re l iab le proof of an intensive feeding period 
(Fig. 13'A). As pointed out in the discussion on the seasonal 
f luctuat ions in the composition of food of Mugil oorsula. large 
quantit ies of diatoms and algae were eaten up by the f i s h during 
winter season and t h i s behaviour may be due to the avadlabil i ty 
of these food materials in considerable quanti t ies in the 
environment. A noticeable reduction i n the feeding intens i ty 
i s denoted by the large number of 'empty' stomach and those 
containing only traces of food materials , in f i sh caught in the 
rainy months (J\:LLy and August). This condition has a lso been 
observed by Sarojini (1954) in Mugil narsia caught from three 
different environment s. She explained that i t appears p]?obably 
that during the rainy season, the bottom f lora in these enviix^n-
ments (Msucine, estuarine and brackish water) are great ly 
disturbed by the incoming flood waters and the ir growth i s 
hampered. This might be the reason for the small, quantit ies 
of food consumed by the f i s h during that period. 
The average feeding in tens i ty and percentage of empty 
guts at each s ize of Mtutil cqrstila are given in Table V and 
^tH 
shown in Figure (14) . I t may be noticed from the observations 
that the rate of food intake increased as the f ish increased in 
s ize and reached to the highest l e v e l in s ize range (31-33 cm). 
Afterwards, the feeding in tens i ty decreased and continued at a 
moderate rate. Contrary to feeding Intens i ty , the percentage 
of empty guts was found decreasing as the f i s h increased in 
s i z e . 
PBBDINQ HABIT 
By studying the food of Mugil cor aula as discussed before 
i t was found that decayed organic matter, diatoms and algae form 
the main food of the f i s h . The presence of large quantit ies of 
mud and sand girains in these guts have indicated that these food 
matezrLals are actual ly consumed from the bottom. Though the 
presence of certain diatoms and planktons in the guts could be 
explained as having been pidced up from lAiat i s known as the 
i l i o t roph ic Isyer (as c i ted by Sarojini , 1954) on the substratum 
of t h e i r habitat %iiere these orgeuiians s e t t l e down at certain 
times. I t i s , therefore, concluded that the grey mullet, Mugil 
oorsula i s an i l iophage (an animal ^ i c h obtains food from the 
mud, consist ing of benthic plant and animal l i f e together with 
organic par t i c l e s forming a layer known as the i l io trophic layer 
on the substratum of muddy bottom). The fact that the guts of 
specimens examined invariably contained mud mixed with algal 
matter also deaifLy show that the zone of feeding i s not the 
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surface or the mid-water. The f i s h possess an infer ior mouth 
and a dorso-ventrally compressed conical head, a shape admi-
rably suited for feeding; at the bottom or in l i t t o r a l bottom 
areas. Mugil corsula has a lso a prominent symphysial knob in 
lower jaw idiich according to Hora (1939) helps the flah in 
nibbling on attached algae. A muscular gizzard l i k e structure 
i s a l so foTind at the end of the pyloric end which accordii^ 
to Khaana, (1961) i s helpful in crushing the food. The food of 
these species includes large quantit ies of sand, mud, organic 
matter eoxd other organisms having hard covering l ike diatoms 
crustaceans, insects e tc . obtained from the r iver bottom. Such 
muscular gizzard, therefore, appears to be an adaptation for 
such a d i e t . 
The observations recorded here are in broad agreement 
with the findings of P i l lay (1953), in Mugil tade and of 
Sarojini (1954) in VLvjitl parsia and Mugil s p e i g l e r i . Prom the 
detai led study of food habits of these spec ies of mullets, i t 
has been foxmd that decayed organic matter, algae and diatoms 
formed the main food of the f i s h . The presence of mud and 
sand in almost every stomach and the comparison between the 
gut contents and the algal and diatom growths on the muddy 
bottom of the habitat have indicated that these food materials 
are actually consumed from the i l io txophic layer . Sarojini 
(1954) has also considered necessary to varify the mode of 
r.o 
feeding of Miigil paraia and M\igll spelglerl from actual obser-
vation on the f ish in aquarium with growths of algae and 
diatoms on a layer of mud at the bottom. Plankton were also 
introduced in aquaria and i t was observed that the adult mullets 
preferred algae and diatoms on the mud, discarding the floating 
plankton organisms. On the contrary, examination of the gut 
contents of post-larvgJ. and Juveniles of M. paraia ranging in 
size from 3 mm to 22 mm showed tha t the yoting of t h i s species 
feed at or near the surface. 
The feeding ac t iv i ty of the fry of Mugil tade was also 
observed in aquaria by Pi l lay (1953) into idiich were introduced 
pieces of wood and stones having thick growths of algae on them. 
He observed that the f ish feed or nibble readily on the slimy 
algae, more par t icular ly the soft decaying filaments. As between 
submerged algal growths and i l io t rophic layers placed on ptirpose 
within t he i r reach, the f ish seldom preferred the l a t t e r . But 
in the absence of such food they nose about in the mud, sucking 
in the decayed matter or accumulations of algae. 
Prom a l l these observations i t i s seen that there i s a 
gradual change over from surface feeding habit of the post 
larvae to bottom feeding habit of the adult . Sand grains and 
decayed organic matter appeared in appreciable proportions In 
the guts of fingerlings and i t may be considered as the beginning 
of adtilt feeding habit . Unlike the fingerlings and the adults. 
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the f ry seem to feed on the surface plazikton as those of many 
o ther species l i k e Mugil t r o a c h e l i and Mu/aiil waigiens is 
(Chidambaram and Kuriyan, 1952), Mtutil dussttmeri and Mxjgil 
caeruleomaciaatus (Kuthalingam, 1957), Liza macrolepis and 
Mugil cephalus (Luther, 1962). 
The present observat ions on Mugil coraula fo r bottom 
feeding h a b i t , support t he observat ions made by Kuthalingam 
(1957) fo r Mu/;il dusaumeri and M, caeruleomaculatus. Luther 
(1962) fo r Liza macrolepis and M.cephalus. Pxasadan (1970) 
fo r Mugil macrolepis . These spec ies obta in t h e i r food from 
the substratum of t h e i r h a b i t a t . 
The observat ions made i n the preswit wozk are a t var iance 
with those of Hora (1939), Bhimachar (1945) and Saro j in i (1951). 
Hora (1939) pointed out the importance of anatomical study of 
the mullet Mtagil corefulfi and e luc ida ted the s t r u c t u r a l adap-
t a t i o n and modificat ion t h a t have been brought about by i t s 
surface feeding h a b i t . He s t a t ed tha t a e r i a l v i s ion was 
acquired vinder e s tua r ine condit ion during the t r a n s i t i o n period 
from marine to freshwater l i f e , as an adapta t ion f o r feeding on 
f l oa t i ng mat ter . He suggested t h a t the prominent symphysial 
knob of M, corsula probably helps in uprooting a lgae from the 
shores . Hora descr ibed t h a t Mugil corsula i s l i t t l e diff eirent 
from t h a t of o the r members of the group. This spec ies feeds 
on fi lamentous algae f l o a t i n g on the water surface . I n s e c t s 
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and young molluscs entangled among the algal fi laments are also 
taken i n . SmetLl specimens of 6 to 8 cm length subsist mostly 
on oopepoda and smGiLl i n s e c t s . In confined waters* however, 
M. corsula i s stated to exhibit browsing habit a l so . In the 
present study, however, no instance has ever been noted of the 
f i s h preying upon insec t s nor were any insect remains detected 
in the gut contents as described by Hora (1939). According to 
Bhimachar (1945) and Sarojini (1951) the stomach contents of 
severcuL adult specimens contsdned nothing but algae, few 
insec t s and yoimg molluscs entangled among plants . When there 
were swarm of insec t s , M, corsula feeds voraciously on insects . 
While i n the present invest igat ion, in sec t s were completely 
found to be absent having only high percentages of decayed 
organic matter, diatoms and algae ^ i c h are fo\ind in bottom. 
In few months, copepods, dadoceran and ro t i f er s were also 
observed. 
Present observations are in broad agreement wLth that 
expressed by Ranganathan and Natarajan (1969) for Mmil corsula 
col lected from Krishnagiri and Sathanur reservoirs of Tamil 
Nadu. According to them, MufijLl. corsula i s predominantly a 
mud feeder and characterised by the presence of longer gut 
and muscular bulb at pyloric end. The species consumed large 
quantit ies of sand or mud and the organic matter. They 
observed that the spent specimens were found gorged with 
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fine bottom scum Indicating voracious feeding soon after 
spanning. Mug 11 oorsula is also capable of erurface feeding. 
The aerial vision and the position of the mouth just near 
the water surface aid in gulping floating materials. 
F I G . 9-A - AI.IHENTAHY CATIAL OF M. C0R3ULA (HAl'l. ) 
Oes. 
GZ. 
Stra. 
Pyl . Caeca 
I n t , 
Oesophagiis 
Gizzard 
Stomach 
P y l o r i c Caeca 
I n t e s t i n e 
FIG. 9-B - BUCCAL CAVITY OP M. C0R3ULA (Km.) 
Ul. 
LI 
N 
T 
P 
Upper Lip 
Lower Lip 
Notch 
Tubercle 
Folds 
(B) 
Fig.9(A,B) 
Table - lY Seasonal V a r i a t i o n s i n t h e I n t e n s i t y of Feeding 
MONTHS 
Ju ly 
Aiigust 
September 
November 
December 
J a n u a r y 
February 
G . S . I . 
3 .13 
3.44 
4 .77 
5.12 
4 . 4 8 
3.29 
2 .93 
MALE 
'1, Empty Guts 
61 .53 
46.66 
25.00 
-
10.00 
1 4 . 2 8 
4.76 
G . S . I . 
3.39 
3.25 
5 .13 
5 .78 
4 .33 
3 .53 
3.36 
FEMALE 
% Empty G u t s 
53.84 
46.15 
16.66 
-
-
1 1 . 1 1 
— 
Table - V V a r i a t i o n s i n t h e I n t e n s i t y of Feeding w i th Size 
SIZE GBOUPS 
(cm) 
G . 3 . I . •/, EMPTY GUTS 
15-20 
21-25 
26-30 
31-35 
36-40 
3.40 
3 .21 
4 .07 
4 .83 
3.57 
25.00 
31 .18 
7.69 
FIG. 1 0 - 1 2 - SHOWING SEASONAL VARIATIONS IN POOD 
CONTENT OP M. CORSULA (HAM.) 
d 
en 
c 
o 
UN : CD 
E 
o 
o 
b 
1IN 
o 
-J- o 
CO 
o O 
•o 
E 
Q 
O 
CO O (Nl 
c 
c 
1IN 
CQ 
LLI 
LL) 
Q 
> 
O 
0; 
O 
a> 
< 
c 
a» 
Q; 
1— 
o 
a» D 
CD 
1 1 
[ 
n 
c 
[ 
1IN . 
t 
c 
1 ' 
o 
o 
Q: 
to 
o 
Z) 
< 
m 
LL) 
LLI 
CO 
X 
o 
I 
< 
cn 
U 
Q 
> 
O 
z 
t— 
( ) 
o 
CL 
LLI 
OO 
O 
Z) 
< 
LO 
X 
1— 
y 
o 
2 
o 
3 9 V 1 N 3 3 d 3 d 
1IN 
CD 
LLJ 
L L 
c 
o 
> 
o 
o 
a 
2 
d 
a 
1IN 
n 
iz 
CQ 
o 
u 
c 
c 
en 
i _ 
O 1IN 
LLI 
Q 
> 
o 
CO 
X 
y o 
- I < 
(/) 
a» 
-•—' 
o 
>> 
M 
ofl 
in 
Oi 
i _ 
o Q. 
(/) 
a 
en 
< 
1 1 
1 
TIN : 
c 
I 
1IN: 
c 
c 
IZ 
1 I 
o o 
CO 
O 
1 
•o 
T 
od 
C 
a tO 
1 
~ 
1 
1 
1 
"IIN . 
1 
1 
1 1 1 
CO 
1x1 
Li_ 
< 
— 1 
o 
LU 
LJ 
> 
U 
\— 
o 
O 
LU 
Z) 
< 
Z) 
) 
en 
CO 
X 
o o 
en 
O o 
3 9 V l N 3 3 a 3 d 
i n 
in 
• o 
o 
Q . 
Oi 
Q . 
O 
O 
c^ 
1 
1 
I 
1 
1IN ; 
i i N : 
UN : 
1IN ; 
1 
I 
0) 
c 
a o 
N 
o 
o 
Q. 
1 
UN : 
1 
1 
"IIN . 
I IN : 
1 IN; 
1 
CVJ 
r 
L 
10 
-«-» 
o 
tr 
It 
II 
1IN 
I 
1IN 
[ 
. 
[ 
CD 
1x1 
LL. 
< 
—> 
o 
UJ 
Q 
> 
A 
1 — • 
O O 
CL' 
UJ 
O 
_J 
< 
_J 
c 
o 
a» 
o 
o 
• D 
o 
u 
1IN 
TIN 
1IN 
1IN ] 
1IN 
1IN 
' - fN ^ Q CT) 
3 ^ V l N 3 0 a 3 d — 
If 
CD 
Ixl 
Z 
< 
—) 
cji 
UJ 
Q 
>• 
O 
z 
lo 
o 
Q: 
UJ 
U) 
O 
ID 
< 
- ^ CO CN »— 
o o o o 
CM 
en 
J?IG. 13 - SEASONAL VARIATIONS IN THE INTENSITY OF 
FEEDING 
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Inland flshezry resoiirces of India have played a very 
important ro le in human nu t r i t ion . The increase of fiah 
production in inland water ent i re ly depends on the proper 
management of the fishery resoiirces, and one of the important 
aspects of the fishery management i s the knowledge of the 
natural his tory of the fish to be cultured in these inland 
waters. I t i s a part of ecology dealing with biology of the 
f ishes . This study i s a pre-requis i te in the management and 
exploitation of the fishery resources. A review of l i teratxire 
shows that most of these studies are confined to marine food 
f ishes, estuarine f ishes , freshwater carps, murrels and cat 
f ishes . Pew workers have also studied the various aspects 
of biology of mullets which are regarded as important food 
fishes of India. All of these studies are preliminary in 
nature and no comprehensive work has so f a r been done on 
mullets. I t i s , therefore, an attonpt to make a detai led 
study on the biology of one of the species of mullets, Mtu^il 
oorsula (Hamilton). At present two aspects of biology, namely 
morphometric study and food and feeding habi ts , have been 
taken into consideration to f u l f i l l the requir«nents of M.Phil, 
degree. 
5,^  
In order to have rational basis for the management and 
exploi tat ion of the fishery resources, we must have a good 
knowledge of species composition of an ecosystem supporting 
the f ishery. The taxonomlc Intraspecl f lc varl t lons In the 
f i sh over the area of Invest igat ion i s potent ia l ly an Impor-
tant matter from the stand point of future management. In 
the present inves t igat ions , studies to assess the growth rate 
of morphometric characters in re lat ion to eadi other and to 
resolve the p o s s i b i l i t y of great differences between the 
regression of body parts of males and females from a s ingle 
environment (r iver Jamuna) are carried out. The characters 
selected for the study were t o t a l length, standard length, 
foadced length, depth of body, head length, width of the head, 
in ter -orbi ta l width, length of caudal peduncle, pre-dorsal 
length and gut length. The regressions of different body 
measurements on t o t a l length were carried out and almost a 
l inear relat ionship was noted in the f i shes of s ingle envi-
ronment. While comparing the different characters of male 
and female, s ignif icant differences were found in t h e i r 
measurements. The observed values suggest that the re la t ive 
growth of both sexes was not same in a l l the morphometric 
parameters and the f i s h exhibited s ignif icant sexual diamorphlsm. 
Another aspect of biology taken into consideration to 
complete t h i s d i ssertat ion was food and feeding habit. The 
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study of food and feeding hab i t of fish, i s an import ant 
aspect of biology, Mugil corsula (Ham.) feeds mainly on 
plankton along with l a r g e q u a n t i t i e s of sand or mud and the 
decayed organic mat ter . The presence of t h e s e food i t «ns 
showed a bottom feeding habi t of t h e f i s h . The i n t e n s i t y 
of feeding was found t o be maximum i n win te r . Prom January 
onwards the feeding i n t e n s i t y decl ined and reached to i t s 
lowest l e v e l duzring monsoon months. I t was also recorded 
t h a t t h e r a t e of food in take increased as the f i s h increased 
in s i ze and reached to t h e highest l e v e l i n s i z e (31-35 cm). 
Afterwards, t he feeding i n t e n s i t y decreased and continued at 
a moderate r a t e . Percentage of empty guts was a l so determined. 
•v; 
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